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(57) [fg*i] 

t. 

im&*m Tie-st* ( i ) m/xitTB-wt^ 

[fcl] 

R 1 




(2) 



immi tehr* ( 1 ) Tmti&fci&t. 

Hfcil 



(I) °J» 

(±5W. Gi«OX«COO£2lU R'fcRi(iitt4 

a-r. ) 

imm2 ] fg*W 1 fcHil*>fc£fti: h Kd* S^* 

iwmm ] tb-S5S ( i ) w/xiiTm-m; 

(2) T-mtl&it&mZt Ko^x/l^&Wtf'J-?- 

mm. 

UL21 

(1) Orf* 
X s (#— rf— 



(2) 



(±5$*k GitiOXttCOOfcflU R'fcRMitti 

t>x<. Rmmbm^m^ixi>x^mmco 
xruy&zmt. zz?mii3 vihvmLX'S) o . x 
1 h y * h*z/>> y /i^xtix h * i/x u A^frlt 
U G*«OX«COO£aU R 4 «*3ISH^5UiS8 

«3JjLh^SrCJ>D. WihV*h*isi'Vti&t 
[000 1] 



10 



20 
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[&»»7)S-?-£8*#S] *&«9Ui, 5rSflfcHJ7Vm 
*j^-y/l^ ;DO^f^yiJ;ll, y^DQ^f 

-- ho^yi/^^^S (^-t'^gaM b^^ST 

S&Sfl*: o -x ho^yvV^^^J-^r-rsx-f 
/Kh^ftXJixXr^'fk'^ircS) -> T . isyVijvW 

>nmt Lxmmxz&te&fctmth. 

[0002] 

o -x h o^y ~S/\,3iX7->m»#X'*> Z>T§££?m 
ft.6fc#&J^ (OlP^ Qiei. Lett., 228-229, (200 

o)) „ at^Ky^h^^y^s-^rr^o-xhpAs. 

Polyi. Prep. Jpn.. 48. 2247-2248, (1999)) 

[fl:3] 

r 

H,co — o — (chA 

OCH, 



(±5£K G*»'COO<7)t5k = 4t l *0. GffCKOt 
#k = 3Tfc&„ ) 

-rexb^ftitt. h u * h^f^^y ijyjvm^ 
*>-;wa£SU &s^ix-x;i4i£* j ewvc3§8i 

ttfX-Zh. 

[0003] Ojp^tt. hy^h^v>-y;u«t: 
Ktx. hy^Da^y/ws^^oo^f-y^y;^ 

aaSL-a^L-fe (lilP^ Poly«. Prep. Jpn., 49. 70 
40 9. (2000) ). 
[0004] 

[0005] 

[feS£»8fc-r&*:tf><D^8] TEHR* ( 1 ) RV/ 
XtiT^HS* ( 2 ) X-mti&ikStoit Ko^^;l/ 



3 

[fc4] 




(±5$+. GUiOXteCOO^flU R^R'tt&i 
LT*£K?X»i*h*y«£m-*^ vvf*ii>*#E 
?Xi> 6<Ii:{i : 5:<v R'fcR 2 Ji*£& t T«£ »Jft UT 

Mihy*h*y^y/i^»ihyxh*yyy;ug£ 

$tt. G'JiOXJ±COO£*U R«li**aFFXI«[ 
S^»±5H^<OT;Mf/l^£SlU R 5 USt*blc*£ 

nti3Ja±<^aTftO. x*<Jby* b*yy y/i^g 

?oo;*^y y /i^fc h 'J ?ooyy 

m>t>mntih. ) 

[0006] 

im\mm?mm hr* ( i ) t ( 2 ) c^e^bj 

ff£L<HL Ta-«eC(3ET) . (3ESK (4 
ET) Rtf (4ES) -CSSflSfc^ftrC&S. 

R* 

(SET) 
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4 

(±5^ mtn|±Sli4LT3tU:^a5r^-r. ) & 
fc. mfflo^yyaxiinficTM^y-SJi, -tub 

#2L<li. S-lS-CfcO, J: Off 
£L<tt3~lO<ofigrC&S. 
[0007] H&£ OCT) fc-&iU3ES) ?Xfc£i|Sj 
tiJ^T. R^R'tt. Sfc£L-t*SISFfX«iX h*y- 
10 SfcfW. ^^Vlt.*SJS^TASC:i:(±5r<. R 1 
fcR 2 {i*&&l/C££Jgj£LT:kJ:V\ mffltfM^yy 

HU 3fiLL<9g6£3IU ffst L<tt3~l 5-CfcO. 
J: L<{J3~l ovsmxhh. ( l ) <r> 

i>. -at* ( i ) <r>&i!M\im*timL*rr\m&tt 

Stfh y ?ony^/l^^fc£li£#6RiEfc:-?vvt 
$g£-TSY. Barness^Langmuir, 16. 247 (2000)OXiR 
fc3»@Ut. Barness4>ti. h'J?DDy'J;^M 

y* Y*isis»)v^^fc&mzisvt)y>\,*7j±9u 

LX0. 5~1. Ol^^r h 5* h*yy^ 

x.tzi><?)zmLx^&. *%fmt>\*. mmhti 

y* h*yyy/t«Xlih >Jlh*yy»J;HStf. 
[0008] Hfc* (3CT) Oft&kklXU. «iL 

<«. 2--ha'<y>'*;w 3- {h*Jjth*$&9 
tl>) 7nt;U-f/l' < 2--ha^j;;P 6 - (h 
y^h^yy-yrtO 'Mfy/ux— -fJk 2-— htKy 

V)V i o - ( h y* h*yyy/p) f^n-f;K 

y-/'J;H rae^x-f;k 4-.*h=*y-2--h 
40 D-K.y-yVI' 6- (hy^h^v-v-y^J-N^v'/kX- 

t;k A-^h^-2--ho<y=Jju io- (h 

■.MMfy-y-y*) Ty-AOC—r/k 5-* b^y-2 
-=.hvKyisfr3- ( b y* h^fyy'J^) Tntfyy 
X— r/K 5--*h=*y-2-— ho\yy> 6- 
(hy^h^v-y-y^) ^v^x-r/K 5-*h* 
y-2--ho^yy> io- ( hLM h^fy-y-'J 
;k) f^H-fyp> 4 . 5-y> b*y- 2 --ha 
<yy^ 3- ( hy* h^^y-y;p) rotr^x-r 

/k 4, 5-y^h*y-2-^M30y> 6- 
50 ( h 'J* h^y-y-y^) ^y/UX— f7k 4 , 5-y 



(4) 

5 

2--WOi?)i> 3- (hSMMfS/S/Urt') To 
t?;PX-r'k 4, 5-^fl/yy«y-2-^bo 
6 - ( h*J* h^isisVfr) a^s^x— f 
;K 4, 5-^^^yy^^-2-~hn<y^ 
1 0- (by* h^S/il*) xx/^x-ir/l^lf ^ 
ilS. ±9#iL<*±. 4, 5-^*b*x-2--b 
o^y^>3- ( hU^h^^U;!^) rntrn-x-r 
;K 4, 5-^ h^y-2-^hPW;P 6- 10 

f^X-f^, 4, 

ttkx-TJK 4, 5-^^ixys/>r^r^-2--hn 
^yis)V 6- ( MJ^ Mfs/^'J A^^/px— -f 
;K 4, 5-^^py^^rS/-2-^hn^y^ 
10- ( hVX h^Ssis*)*) f^x-fWWt 

[0 0 0 91H^(3ET)^#fcfci>Vvc. R 1 20 

^S^U*) rohT^x-x/K 4, 
^S^-2-^bO<y^ 3- (hyxKyy'J 
/W TnbPx-f /k 4, 5-*+Wi?it**'-2 

x~r/k 4, 5 f 1/ y y- 2 -~ h o^y 

x> 6- (h'JXf^yyy^) A^/Px-x/k 
4, 5 -^f l/yy^y- 2-^bu^yy> 10- 30 
(hV X heists VA?) r^x— x;K 4, 5-** 
l/yy^y-2-^bn^yy;^ 10- ( hUxh^ 

Hk6] 




[0 0 10]HR^(4ET)^^ifti:LTtt. 40 
£L<fct 3- (^ony7f;PyU;H TqWH- 

(2-^hn7x^;H xf-rtoc— irJK 3- (^y*o 
u*+)Vi/Vfls) Totf/H- (2--hn7x^) 
xf^x-y7k 3-(MJ?nny»J;H 7*otr;H 

- (2-^fo7x^) xf-^x—r/k 6- (?n 

x^/I/X— 6- (y^no^f^yy/P) a. 
*^/H- (2--hn7x-^) XfvPx— r/k 6 

- (hy^Dayy;W (2--ho7x 

-/l") Xf-jfcX— f*k 3- (^DOy^f^yy^) 50 
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/D^o hu^yy/I/X-r/k 3- (y?DD 
*^)Vis*))V) rntr^o--hn<y^x-r;K 
3- ( hy?uu^y/u) rotr;^o-~hn<y^;u 

X-fVk 6 - (^nny7f;l/yy^) ^y;Po- 
- bn^yyw-f^ 6- (y7nn^f;l/yy 

^y;Po--bD^yy^x-f/k 6 - ( h U 
9uuisV)V) ^is/Uo-— hD<yy>x- x^K 
3- (hy^h^^y/l^) Tntr/H- (2--bo 
7xx;P)xf^x-f;k 3- (hyxh^^y 
)V) rnt;n - (2--ho7x-;H xf^x—r 
A\ 6- (Mi^h*2^S/U;P) a^jH- (2-- 

h07x^) Xf/PX^f/l^. 6- (hyxKyy 

>JrtO a^s^jH- ( 2--fn7x^) xf^x- 
x^k 3- (by^b*^) rotr^o-^bo^v^* 

Aoc— 3- (HJxMfS/S/U*) TntT/Po- 
-bo^ys^x—r/k 6- (by^b^fi^y/P) 
^^o-^bP^y^I/X— r/K 6- ( bUxb 
^r^y;P) My^o--bo^yy;l/X-f/k # 

[00 11H8K (3ET) fcHfc*<4ET)*>fc6* 






[ooi2]HR*(3ET)c7)fl:^i. mm. 4ft 




(5 

7 

t 5ftfcR» fc R 2 2 h cKyXTA-xt K 

m&ZHtlTiUx-A' (8) taE^tTx-f^ 
( 9 ) X—f/P ( 9 ) <OZM*!f££iSfca& 

(iv)KA*wft(H 2 ptci6 -6H 2 o) zmtttx. hV* 

tzX'omtit. HfeU4Er)tf>fc£!Hji>|^8fcLT 
A** h U 7 aa y y tl&rMAMt, &«*tfBt& 9 10 
a^y^^ffl-rSit^T^S. HK5U3ET) fc- 

ast met) cwiswmkimt. ztumh-r. & 

m-i~m ( 4ET) ^-TAHfc£ft«l!ii#8;*« 

^^i^y«^<bkS«oHffl^^s-«^ < l ) o 
x-r;Wk^ft ( 1ET) fcHfc* ( 2 ) x-r/Wk^H! 
(2ET) tt. *fj&*-&rA'3-A'&Jtlvvc6i£*-*£fc 

[00 13]Hfc£(4ET) fcHRS ( 4ES) CDfcl^i 20 
*). «fc»^L<lixxf;Ht^i (4ES) T&ftttM 

aLS<o^^>^^^«-e&yx-x/Hk^» uet) t 

(4ET) fc-jRiS (4ES) CTXt&frHiMfcim > 

R^^v^trmst^ fT-yy^L 30 
4B^:£tt«*Rfl8#*S <=SrS.It CSS 

A+frWimaxfv y ?ooxy A**»£>£s-f¥*> 

OSfc^LTWCkJ:^. ntt. 3J2LbOlg&£3lU 

t R 3 <0«^i:^Bi{c«£@l®*5B»t^S^<OHS^ 
4rfS. 40 
[00 14HR5S (3ES) tfXki^iJi: LTfcL *ffc# 

*L<«. 5- (hy^^r^y/p) -'o-^yg 

1- (4,5-y^Ky-2-xhn7x-/k) j*^ 
;K 5- (huxb^s^u^) -^v^y^ 1- 

(4,5-y7Ry-2-^hn7z-;H **/k 

5- (hy^b^rvv-y^) -^y^ijyw. i- (4, 

5-y>»<b^y-2--M37i-;H *f7K 5- 
(MJiKyyW -^VT^yS 1- (4.5- 
y^h^y-2-^hD7x^) ^Ai&Wtfl 
S. 50 
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[0015]HR5U4ES)<Dfl:£%i: LTtt. 
£L<*i, 5- (^DD^f^'J*)^yll 

- (2--hD7x-/H X^-/K 5- (y^QD^f 
A^'JA-) (2--hD7x-;H xf- 
A\ 5- (hy^anv-y/i/) ^.y^^S!i- (2-x 

hn7x-/l') Xf^ s 11- (^ODy'^f^y'J 
AO ^tj&V&I - (2--hn7x^H xf-;K 
11- (y?an^f;l/y'J^) ^y-f^Kl - (2 
-x(.u7x^)xf;K 11- ( h'J 7uoy»J 
AO ^t^VKI- (2-xfD7xX^)if;K 
5- (?DDy7f^yiJyK w^ygo -^ho^ 
5 - (y^DO^f^yUW ^>to- 
zhn^y^. 5- ( MJ^noyyAO 
o--hD<yy;K 11- (;ony^f^yiJ;H 
">vf*>'io--hn'^y^ ll-(^na> 
yAO «7 yf^ ygo-^h a^y-JtK 1 1 - 
(hy^oo^y;!/) ^yf^Vlo-xfn^yy* 
;K 5- (hVth^Ssi/Viu) *<y?y&i- (2- 

-hD7x-W x^-;K 5- ( hyxMfyyyA') 
^>«1- (2-xhn7x-;P) xf;K 11- 
(hOsth^i/vus) vyfJiyWii- (2-^ho 

7x-;W x?-/k 11- (hyxMfS^UA'] 
x^ySl- (2--bD7x-^) xf-;K 5- ( h 
y^h^y^yA') '^^>«So-^bn\yy;K 5 

- (hyxfdpyyyyp) ^yio-_bn^y 
A% 11- ( Ml* ^S^IMO >»ir^ySo-- 
ha'Cyy/K 11- (hyxb^i^y^) ^y^ij 

ymo-~h u<y=;/i4mft>ti& . 

[0016] -m. ( 3es) ^s^m^-miar^ 

[fc8] 




[0017] hbs ( 3es) <rxt&Mi. mm. ~M 
t££Zftt&*fWym ( i o) o-^nxyy 



(6) 



frTfrz-ilWSi* (11) £RJESii:x*f rt' ( 1 
2) ££j£U gzafe^$-«ftaMIV)KA*fttt(H 
jPtde -GaiO)ZimtLX. hOXh*isisy>t? 
ooi/^/Pj^yfci^on^fvl/v^yfc F'J ?n 

httt. x^x;ko4^«, mar. wsc hci 

[WSC(i*^tt^5K^ 5 HOB&T&O. WSC • 
HC 1 tUT«l-xf-;k-3- (3->^W$/ 

6*1*. ] DMAP (4-^f-*-TSye»l^ 10 
V) <0fiPST-Cffi3*i*. iXf^ ( 1 2 ) 

zm&stlrfh ( 9 ) t&ittt-fi' ( s 

oc i : ) ^5fflv^*^tto*ffi-einsfl:Sjfc u o- 

-H3K>j;*7A'3-»«Hlt (11) fc DMA PCO 
J: 3 5 y<vt?&T%J&Zit& Z t fcri o T# 

* i fc t>T# * . (11) mttt. 

Hf&SiiT^* 4 fit 5mz.T)Vzi^m^m-h 2 - 

+ f y * A-cjg7W*^)^ai<7)*^T-^T^ * . - 

fcS ( 4ES) ^^*) *> R«^^T^fi£-e# ,?DO 20 
•T*ifc**T#*. HRsS ( 3ES) fcHR5$ (4ES) CO 

«ffl«s-^rr*HR^ ( l ) waf;Hk^s ( ies) 
( 2 ) coxxfM^ft ( 2es) a. *ri5-r* 

coo is] nst* ( 4et) <r>fci!^fe<m&mr> 30 

[fc9j 

tV=C— (CHzWj— OH + 



(13) 



R 4 
1WI 
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[00193 HfcS ( 4ET) cOfk^ftii. fl;Uf9<r y 
7Ayy<0x-7^£j£££JBvvc. ZJSS^SrW-T* 

T*a-* ( 1 3) t. mm.i&m»o--ha<> 

*J)V)\=iA F (Wi.tf7aS F) (14) ££JS£-£x 

-r^ (is) ££isu sciag^^jaflia^dv)^ 

AjKMfeOhPtCU • 6H 2 0) £«8fc LT, F 'J* F*;" 

t F 'J 7 on y 7 >fc R£$tf* CI £: fci 0 #6*1* . 
^tfflfto--ho^y^A7-f FfcffijJgSivCfc'J. 
gjfto-xFD^yv'^7^ Ktt. 0Ufcf. *tl&t* 

£j£-e£*. 

[ 0 0 2 0 ] 5U 4ET ) ®M(Cffl^5X-fiP ( 1 
5 Hi. o -x F uKVXYfVift YX\tTii>*)Vo - 
-Fn^x-^F> (16) £tF5^>fc£U6;* 
-fr. OBftvy^ri&ffcLT yTVft^ft ( 1 8) t 
u »s^iiw«RtTrai^^^rr*r;i'3-^ < 1 

3) t%J6ZithZtiz£r>Xi>ftt>tL&. 

[002 1] 

[ftlO] 




(15) 



40 



XH H 3 Pld t ««H ] 0 



(7) 



1 1 



Hfi=C — (CH^j — OH 
(") 
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1 2 




HOO, 



H,C= 




(15) Q,N 

X 3 ^ HjPtCI^^HiO 



(4ET) 



[ 0 0 2 2 ] b Ku^l^^Sttfiii. RJ6T§ i 
yX^ y'J* (Si0 2 ). T^5+ (AI2O3) . 9 




[ 0 0 2 3 ] h Kn*s'*££3r*-&4nte LTv'J3 
5">xAi«ti:Wf, HK£ ( 1 ) fc (2) 

[0024] 
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[0025] 



* * [flU 21 



1 5 



(9) 
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|— oh ch, *<«*aa 



OR 



OR 



Si | o a n P— oh 

j— OH OH 
OR 



U>r- 

I CHi 



OR 

Si |— g^ a r* — oh 



Si 




J— OH CH, 



OR 



OR 



[0026]HRj$(l) i: ( 2 ) <r)isJ>i)*r7V> 

s. «xtf . «fi*q&*fOJ§^tctt. -as ( i ) m 

/XttHR* ( 2 ) tftfk^fo 

u mztifzmmisViimm£.<mLti<). met 

* ( 1 ) Rtf/XttHK* ( 2 ) <ofl:^j^<y-b*y^ 40 

[oo27] tmmmizm LfcHRss ( 1 ) m/x 

Ji-gfc* ( 2 ) tftffc^&Xi. UVBgtffcJ: 0. -?-4>xx 
£9. Xl2*^x-x/l^a^T*m^ffilcb Hu 
^0S«jE4>t^ffc$-«:»«ct:UVBB»L^r). X«^*50 



r&s. uvHWtt. Mnonm#mmtL&#. --m 
zmftm. fm&Ac&7>7 ( ush- 5 0 oso $• 
ftst u 3 0 0 nmjerF^Kfttit/vr w ?x (§» 

HSS) Wfyxy < >V9-Xf) «•/ h LT 5 - 1 OlH&lt 
=3rfc. UVSSSttiStm^ii^iaSftXttffa 
ifto-xho<y>?;pa<7)^iyi x FT-IR^XPS 

WL<1±. IfifcatUPW*?** (hem. 
Lett. . 228-229, (2000) XtX Polym. Prep. Jpn. , 4 
8, 2247-2248.(1999)) 

[0 0 28] *2&HBfc:J:*tf£. HfcS ( 1 ) &tf/Xli 
HRsS ( 2 ) -C$k$tihi£&tot:t Hn^-/mW 
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£M£<mtitr. m8fr£!mi>£mt Lz^xifm ju&TiUrt m-fc P vv-n,*^ 

[0029] HRS ( 1 ) cott&mi. <>-*£>m±.(0 W-)V*)VK7)\Sr\L Ymfc\L1fimf t>tih . *<0 

wym&m&tz z t c * o . <y-t£>-si±fc»a«£ w v-/pss7 x j -mmk. * y t*-;i,7 x /- 

*L^vMk^«Jfclfc«UT*0«JRb--^lr*»Sfflt: ;K t-7**HMry b^/l^x/-/^!!^ HEM 

m<f. <y*>£±CB 10 A ( 2-bKo*vX^/l^?7'JP-}* )fcflfe<?yE 

8«2r*L^Wt^i)t0i»)Rb--^*J2 4 3nm-e*S b Fa*isfU&£1rf&#V *?V 

<D8Wt-?#3 4 5nmfc&S*g^WWU.. - [0031] HSR^ ( 1 ) &tf/Xii—tii& ( 2 ) "C^ 

extern UC. HRsS ( 1 ) ^Hk^Wi. <y-fe>^h £fl£ft£%£b Ho^^l^^yv-fcRJBS 

[0030] HRS ( 1 ) RV/Xii-l&Z ( 2 ) <r>fc ££lTC*rr. =5:fc. p t qfcL 

•&**fttrC**sKy?-i:l/ai» hPn^fy/^ [0032] 

*-rs*y v-*>w^tis . b Ko^f v-yi^flSEffi [ft 1 3 ] 

hv 




[0033] 



* *[fcl4] 




[0034] 

4. 5-y^h^y-2--ho^vXr;l^hFcOh 

50m 1 i-XyyXzHz. 3, 4- : J^h^-6-- 
h uKyXTlVft H 0 . 9 3g(4. 4mmol) > 
tK7y>-*«l0. 52s (10. 4mmol). 
x^/-;P3 0mU Stefan*. 3 iS^gsSUt. 5 

oicgTigj , B *s«fmLi5H^*fiu^>^<^6*«. a^t 

«<ttV\ MmMktht^miO. 89g(4. 0m 
mo 1 ) KBO. 8 9g. JR*9 1%. Rftt 

(^DD*M) 0. 3. 

1 HNMR (400MHz, CDCh/TMS): 58.44 (s, 1H, -C 
H), 7.57 (s, 1H. Ar),7.49 (s, 1H, Ar), 5.84 (br, 2 
H, -NHz), 4.00 (s, 3H, -OQfe), 3.95 (s, 3H.-0C 
|fe). FT- I R (KBr disk): 3413-3227 cr' (N 
H 2 ). 1513 (Hfc). 1328(N02), 1268 (C-O-C). 
[003 5] TVlV 4. 5-y^h^y-2--ho 

3 0 0mlt^77WC4, r-^-2-- 
h D^yX7Af t HcOb H 5/y 1 . 1 g ( 5 m m o * 



* i ) . ims^ H7-fs^^wy7 0mi inttm 

Lti. #Z-m6L£.%'>fi:t>. r$t<£?ytf>3. 52g 
(40. 5mmo 1 ) 5r^L-roftli.3t. ^fiTlO^- 

30 O. lM^*^-hy>A*JgjS(5 0mlx2)-C 

fKA) . *^±-C3 0 0ml^X75X3fcrU 
^7^3— ^0 . 37 g (6. 4mmo 1 ) „ HSfcFi 
Mine 1 04 ( 7 0%) 3jg£ani.fc. JgfcA^S 
lXm*ffi£?msVJ>Zm;LiZ. 200m 1ST 
n-htzmmAZM*.. 3 0 0ml^X7^X3tC4 5 
ttTSSTL*. *&£I&£U ^ST-H^f L^. ft 
«^SNc^MJ'>A*JgjB[2 0m 1. I£S*30m 1 
*Jo£a»U:. ★ffl^iSfl^^y-CtttHU (100 
40 nlx2). ^mtt££frtt*mt?7*^£>X'1}SL 
«U:. *&StiNIU ffl^ft^^. fl£*ft*jg 

-«fV\ 6ffft<&&ISilfc) 0. 43g (1. 69m 
mo 1 ) (XfiO. 43g. «E£34%. RtW. 

(?OD»A) 0. 5 7. 

'HNMR (400MHz. CDCh/TMS): 57.72 (s. 1H, Ar). 

7.33 (s. 1H. Ar), 6.0 (i. 1H. -QMHj), 5.37 (■. 
1H, Jtt aDS =16Hz, -OHJfa). 5.25 (■. 1H. Jcis=12Hz. 

-CH=CH2), 4.92 (s, 2H, Ai-CHi-0-), 4.16 (dt, J=l. 
50 4Hz, 5.5Hz, 2H, Cfe-CftOh). 4.00 (s, 3H, -OQfe) 
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3.95 (s, 3H, -OCJfe). FT- I R (KBr disk): 2938 
cm 1 (C-fl). 2850 (C-H). 1515 (NOi), 1325 (ND2), 1 
277 (C-O-C). 

[00 3 6] 5-Mt-)P 4, 5-y*r-*>— 2 

2 0 0raltX77X3fc4, 5-^h#^-2-- 
hn^X7;Pft KcDt H 7 "/> 0 . 8 8 g ( 3 . 9 
mmol), He?. K54ig*tX -7-1^6 Om 1 i&jD 

i.«#U:. zitiT:^y#y2. 

8g (3 2mmo 1 ) ^L-foJni.^. MST1 0# 
0. lM^*fth l JW*M(5 0mlx2)t 

ffii*u ^miB^is^wsKv^^^A-ciagL^ (« 

iftA) . — *J§±"C3 0 0ml^7^3t5- 
"vJf-fey-1-:*— /t>0. 5g(5. OmmolK® 
IS^ftJiHC 1 O4 (7 0%) 2mijai.fi:. m&A 
i%»lXmffl$C?7*i'VJ*t:m;lt:. 10 0m 
ljffTn-hfcjSSEAS-Jnx. 3 0 0m ltX75W 
fc3 07ycSiTLfc. *®£I£*U gS-C-HKHttfL 
fc. fe«MS**^h'J'>A*}g?S2 0m 1 , a&S*3 

om 1 twumi,iz. ym^m^t^yx-mmt 

( 1 0 Om 1 x 2 ) v 

zmm&i. m&&vn£ 1 . 4 g*s 

^D^h^77^-SrffV\ (SfetSHi) 0. 4 

8g ( 1. 6mmo 1 ) JR»0 . 48g. JR* 

4 1%. Rftt(?Dn>frkM 0. 5. 
1 HNMR (400MHz, CDCh/TMS): 57.71 (s. 1H, Ar). 

7.31 <s, 1H. Ar). 5.77-5.87 (■. 1H. -QHHz). 5.0 
0-5.04 (s. 1H. Jt iaD s=16Hz, -CH=qfe), 4.95-4.98 
(s. 1H. Jcis=8Hz, -OHJfe), 4.89 (s, 1H. Ar-Cfe-O 
-), 3.99 (s, 3H,-0Qb) 3.95 (s, 3H, -OQfe), 3.60- 
3.63 (t, 2H, -O-OI2-CH2). 2.09-2.15 (B.2H. -CH 2 -OJ 
=CH:). 1.68-1.75 d, 2H. -O-Ofe-Cfc-). 1.50-1.58 
(■, 2H, -Ok-CHi-CH2-CH=ai2). FT- I R (KBr di 
sk): 2934 cr» (C-H), 2858 (C-H), 1514 (NO2). 1322 
(NOi), 1267 (C-O-C). 

[00 3 7] 9-7^-^4. 5-y.X h^y-2- 

5 0 0m 1^X77X3^4, 5-v^r-*v-2-- 
hn^yXT/kft KOt . 3 3 g ( 1 9 . 
2mmol) > |5ier, K?>f &^^>3 0 0m 1 

13. 9g (158. 7mmo 1 ) fc^H^tfBifc. 

ssti o^rsaffL^ zm.-?y#>**>&tz£ 

O&fcfcLfc. 0. lM^K*S^-r-'J-7A7}c}g«[(50 

m 1 x 2 ) xmi. imffit**.mt~?r*i'V&T 

(Jg«A) . -2u *«±-C5 0 0ml7"X7 
7X3C9-f-t>-l-*-'l'3. 8 g (24. 6m 
moi) ( mFFitaiac 1 O4 ( 7 0%) 1 0jg£ 



(12) ^2003-292496 

22 

Lfc. 2 0 0ml^o-KiCjg«A$ril];i. 5 0 0m 
H-Z7yXzHz4 5ttXmLtl. *&£I£*U S 

ST-Hfttttf Lt:. mum*mi- h y «7-mc8s 2 0 

m 1 , If*3 0m 1 ZMtmLt:. *ffl£&fl^ 
^TttajL (100m 1x2) . WmZiihitM* 

7i^ovr^77-f-*:frV\ BOH* (Sfefell) 
10 2. 85g (8. lmmo 1 ) KM2. 85 

g. JR3*4 2%. Rf« (^DD^A) 0. 3. 
•HNMR (400MHz. CDCh/TMS): 57.71 (s, 1H, Ar). 

7.32 (s, 1H. Ar), 5.78-5.84 (■, 1H. -CH=afe), 4.9 
8-5.00 (s, 1H, Jt t „n S =8Hz, -CH=CIfe), 4.92-4.94 (s, 

1H, Jcis=8Hz, -OKJfe). 4.89 (s, 2H. Ar-Qfe-O-). 
4.00 (s, 3H, -OQb) 3.95 (s, 3H, -OOb), 3.58-6.61 

(t. 2H, -O-CH2-CH2), 2.01-2.06 (i.2H, -CHj-CH=C 
H2), 1.66-1.69 (i, 2H. -O-Cfe-qh-) , 1.31-1.38 (■, 
10H, -CH 2 -(Qi2)5-CH2-CH=CH2). FT- I R (KBr d 
20 isk): 2925 CB-1 ( C _ H ) ( 2850 (C-H), 1518 (NO2). 132 
3 (NO2), 1272 (C-O-C). 

[0 0 38] 4. 5-y^h^r^-2--hoOy/U 
3- ( MM Y*i/i/*))l>) 7Dbl^X-f;l^fe 
30ml1-XyyXai:m3m&L^ TVtU4, 5- : J 
^h^^-2--hxiKy>f)U3i-T)Ul. 5g(5. 
9mmo 1 ) s M/^Kyy^^O. 865g (7. 
lmmo 1 ) . >M Kn»^t?nn77f t- h 
(IV) t^cWHj (toPtCh - 6H2O) £&!?SMl. 3 
7'CT3 0?>l3Kfl E U ZffMl 0 0"C^TAXS^± 
30 W\ 2I^S-CR(5^«TLfe. +£E^A£fflVvCy»j 

SFJK«t LT^Iry : Safety :fh7^ 
7^=100: 20 : 1 (flcfttb*JBVV BWfelfcO. 
95g(2. 53mmo 1 ) *§fc. JR*0. 95g.t? 
*4 3%. Rf« (±gi£tt?S) 0.19. 
'HNMR (400MHz. CDCh/TMS): 57.71 (s, 1H, Ar), 

7.33 (s, 1H, Ar),4.90 (s, 2H. Ar-Qk-O-), 3.95-4. 
00 (s. 6H, Ar-OOb). 3.58-6.63 (s. 2H, -(KHz-CH 
2-), 3.57 (s. 9H, -Si-(0CH3) 3 ). 1.6-1.8 (■. 2H. -C 

40 H2-qi2-CH2-). 0.72-0.76 (■, 2H, -Oh-Si-). FT 
- I R (NaCl): 2941 ci"* (C-H), 2843 (C-H). 1520 
(NO2). 1328 (NO2). 1275 (C-O-C). 
[00391 4. 5-y7S»y-2--hQ^y^ 
6- (h*J* h^yy'J/H ^*isflsJi-T)U?)<&!8. 
2 0ml:rX77X:3£gg§B&U 5-^-t-)U 
4. 5-y>>i h^fy- 2 - - hoW^i-f^ 
2. 95g (10. Ommo 1 ) s *\-* s si/7> 
1. 47g (12mmo 1 ) . >»W Koyy^4f^o 
o77ft-h (IV) TvlcftttlbPtCU • 6H20fr«^ 

50 ftjni, 3 7x:-c3 0t>s^ £ l. *<z>ai 00-CfC 
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^xs£_Bj\ 2mgTaE$-*rru:. #e#7A£ 

zft^t:. m&mt LX^*?y : Wexf-;P : x r- 7 

X r-*i^7>= 10 0:20:1 (ftgUfc)£fflW B 
Wft£l. 4g (3. 3 5mmo 1 ) 4ZS1 . 4 
g. 108*34%. Rffi (±^gaj«) 0. 1. 
1 HNMR (400MHz, CDCh/TMS): 57.71 (s. 1H, Ar). 

7.31 (s, 1H. Ar), 4.89 (s, 2H, Ar-Ofe-O-), 3.96- 
3.99 (s. 6H, Ar-OOfe) 3.58-3.61 (s. 2H, -O-CH2-CH2 
-), 3.57 (s, 9H. -Si(0qb) 3 ), 1.4-1.7 (■. 8H. -Ob 
-(Ofe^-Oh-), 0.63-0.67 (■, 2H. -Qii-Si-). FT 
-IR (NaCl): 2936 cr' (C-H), 2843 (C-H), 1520 (N 
to). 1328 (NO2), 1276 (C-O-C). 

[0 04 0] 4. 5-^jth^-2-=-haKy^jy 
1 0- ( MM V^i'i'VtV) fy^x-f;t^a 
30m li-XyyXa $mmS&L. TO )V4, 5~ ; J 
Xb*is-2--h D^yy/Kt— x/P 2 . Og (5. 
7mmo 1 ) „ hWh^yy^yO. 84g (6. 9 
mmo 1 ) „ /vf Kor> y v*1f?nn7 , 5x'*-— r- 
(IV) T^kSffljHiPtCle • 6H202r«fekfijDi.. 3 7^ 
T3 0#iaflitfU -ecOftl 0 0r^TAxS^±<f, 

?Rt tt^^y : Wm^-)V : 7-17* b*isis7> 
= 10 0:20:1 <#«ifc)£Jfll\ Ettm* 1 . 5 g 
(3. 2mmo 1 ) Hfc. JR»1. 5g.JR*5 6%. 
Rf« (xJESiiiift) 0. 2 9. 
1 HNMR (400MHz, CDCh/TMS): 57.71 (s, 1H, Ar), 

7.32 (s, 1H. Ar), 4.90 (s, 2H, Ar-Ofe-O-), 3.95- 
4.00 (s, 6H. Ar-OOfe) 3.58-3.61 (s. 2H, -O-CH2-CH2 
-), 3.57 (s, 9H, -Si-(0qb) 3 ), 1.65-1.72 (■, 2H, - 
CH2-CH2-CH2-), 0.62-0.66 (■, 2H, -Oh-5i-). FT 
-IR (NaCl): 2928 cr» (C-H), 2849(C-fl), 1518 (N 
O2). 1329 (NO2), 1274 (C-O-C). 

[0041] 2] 

3. 4-^fl/yy^y-6--hP^yX7^fb 

1 0 0m 1^77X31:, 3, 4-^fl/yy^y 
- 6 - - h aKyXTlUrt K 0 . 98 g (5. Omm 
ol). hK7y>- tIcRJHjO. 6 1g (12. 2mm 
ol). X^y-;l,4 Om 1 s \m?£Mt 3^fSjSS 
Lfc. 5 OXMmS&lftftLmirfV® 

f;-}\sT?n<m\igmmhtami)o. 92s 

(4. 4 mmo 1 ) iRftO. 9 2g. JR*88 

%. Rftt (;do*^A) 0.3. 
1 HNMR (400MHz. CDCh/TMS) : 58.32 (s. 1H, -C 
H), 7.48 (s, 1H, Ar),7.45 (s, 1H, Ar). 6.11 (s, 2 
H, -CHi-). 5.81 (br, 2H. -NHi). FT- I R (KBr di 
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sk): 3421 or 1 (Nm). 1514 (Nth). 1336 (Kfe), 1268 
(C-O-C). 

[Q042] Tl>7l/ 3. 4-*^y> ? :*-*y-6- 
-ha<y y;t/X-x;K7>£)ft 
10 0mlf^77X3C, TV>V 3. 4-^1^^ 
Vttl/- 6 -_ho<yX7;l'ft h'cot k^w 

1. 04 g (5. Ommo 1 ) , Yv^^^W 

7 0ml £Jni.. 1 0#{jfc'gia88¥£fi^;fc. 
ZWfc?y#y3. 52g(40. 5mmol)^JPi.H 

10 atcj^L^. him.. 0. iMgss*3H-r-y7A* 
tsa(50mix2) -ca^u mmzm*ssBr?r 
*is*?js&m.i,tz (mRA) . *is±-c3oo 

m 1 -f-XyyXzmr V)VT)l>n-)V0. 37g(6. 
4mmol) . @l£ ; ?2rlini.HC 1 O4 (70%) 3iS£ 

Lfc. 2 0 0mljgTo-h{C«}SA$-Jnx.. 3 0 0m 
l^X77X3(C4 5$HSTSrFU:. *i8£&fe*U 

0ml. US* 3 Om 1 £fln;t*fcit>U:. *ffl£SiT^ 
20 *]s>Tm&L (100ml X2) .imMtStrtM 

*7J>i>n-?b?77 <-Zm\ Bfttfe (Stfife) 
0. 4g ( 1. 69mmol ) JRSO. 4g. 

)R*34%. Rf«(^oo*;kA) 0. 5. 
'HNMR (400MHz. CDCh/TMS): 57.62 (s. 1H. Ar). 
7.30 (s. 1H. Ar). 6.12 (s. 2H. -O-CH2-O-), 5.92- 
6.02 (■, lH.-QHJfe-). 5.33 (■, 1H. Jtt ans =18Hz,-C 
IKH2), 5.35 (■, 1H, Jci s =10Hz, -CH=CH2), 4.86 (s, 
30 2H, Ar-Ok-O-). 4.B (dt, J=1.2Hz, 4Hz. 2H, Qfe-C 
IHH2). FT— I R (KBr disk): 2917 cr 1 (C-H), 28 
70 (C-H). 1512 (NO2), 1316 (NO2), 1258 (C-O-C). 
[0 04 3] 4. 5-*+Vy&**i'- 2--ho< 

vi/ii 3- ( MM h^^>- U;w) Toe/wx-T-rt/ 

1 0ml^X77X3$rg*g^L. T'J;!' 3, 4- 

^f-p-yy^^- 6--h qOvVpx-x/L' 1 . 

0g(4. 2mmol), hU^h^v^^yO. 61 
6g (5mmo 1 ) , ;vf Hoyy'v4f^o07'5f- 
40 t-KlV) 7v4c»!|*I (HzPtCh • 6H2O) SrS^ftJn 
i.. 3 7XTC3 0#ISS#U *c?>&ioox:±-crtx 

XisVAy/UA 7Jx9 D7h/77^ J: SSIilS-tT 
mmit LX^*V> : »8X^ : fh7^ h 
^yv7>= 10 0:20:1 (««lt)S:fflV\ 
^0. 80 g (2. 2 mmo 1 ) JR*0. 80 
g.JR*5 2%. Rf«(±SJ§Hi«) 0. 1. 
'HNMR (400MHz. CDCh/TMS): 57.61 (s. 1H. Ar). 
7.29 (s. 1H. Ar),6.14 (s, 2H. -0-Qi2-0-), 4.83 
50 (s, 2H. Ar-Qfa-O-). 3.51-3.65 (i. 2H. -0-CH2-CH 
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2-). 3.58 (s. 9H, Si-(0C&)3), 1.75-1.83 (■, 2H, - 
Ob-Oh-Ob-). 0.70-0.77 (■. 2H. -Ob-Si-). FT- 

IR (NaCl): 2941 a' 1 (C-H). 2842 (C-H), 1522 (NO 
2), 1324 (NQ2), 1260 (C-O-C). 

[00441 4. 5-*+l>>iS**>'-2--hti'<> 

10mltX77X3j»S6U T'J;k 3. 4- 
->(fl/yy^y-6--hnWy;H-f;H . 0 
g (4. 2mmo 1 ) % h'JxH^yO. 828 10 
g ( 5mmo 1 K vvf KoyyA^^?noT5f-+ 
— r- (IV) /Cdcftft (foPtCls • 6H2O) 
^ 371C-C30^^»L, Z<?miOOX:£T'*A 
S£±(t\ 23fgrRJ5£»TUi. *EE#7A£ffl<,* 

W'?*'- 1 0 0 : 10: 1 . 1 «*»it)£fflVK B 
(ffllZO. 42 g (0. 8 7mmo 1 ) fi>t. JR10. 
42g.JR*2 1%. Rffi (JJK&iJiS) 0. 1. 
1 HNMR (400MHz. CDC13/THS): S7.62 (s. 1H, Ar). 20 

7.29 (s, 1H, Ar).6.11 (s, 2H, -O-CH2-O-), 4.83 
(s, 2H. Ar-Ob-O-). 3.84 (q, 6H, Si-ftKfoOfeh), 
3.56 (t. 2H, -0-qta-Ofa-), 1.77-1.83 (■, 2H, -Ob- 
CH2-CH2-), 1.24 (t, 9H, Si-(0-abQb)3). 0.68-0.73 

(i, 2H, -CH2-S1-). FT— I R (NaCl): 2975 cr 1 
(C-H), 2886 (C-H). 1523 (Nfc), 1324 (NO2), 1260 (C 
-0-0. 

[0045] [££«3] 

4. 5-i?Xh*i>>-2-—hX30'i'fr 3- (r-U 
xh^yy'JyU) ra^/Ux-T-yU^-^, 30 
1 Om H-xyyxaZWSm&L^ TViV 4. 5- 
2 -^hn^y-^x-f* 1 . 0 6 g 
(4. 2mmol) > r- »JX r-4f S'^V 0 . 828g 
(5mmol).;W Hof y^t^onr^ft- 

kiv) ttma (H2Ptci 6 - 6H20) zm&mmt. 

3 7*C-C3 0^Sfi^L. -t^lOOTCiT^Xfi^ 
iff. 2^ST-R15^*TL^. "t>E^7A^V»ty 

^7^=100 : 10 : l.l(WHt)S«V\ Btt 40 
!ft£0. 84g (2. Ommo 1 ) JR*0. 84 
g. C*5 0%. Rftt (xSfctBiS) 0.1. 
1 HNMR (400MHz, CDCls/TMS): £7.71 (s, 1H. Ar), 
7.33 (s, 1H, Ar), 4.90 (s, 2H, Ar-Ob-0-), 3.99 
(s, 3H. Ar-0qb),3.95 (s. 3H, Ar-OQb), 3.83 (q, 6 
H, SMO-ObObh), 3.56 (t, 2H. -0-qb-Ob-), 1.7 
7-1.85 d, 2H.-Cn2-CH.2-ab-), 1.23 (t, 9H, Si-(0-C 
foObh), 0.69-0.74 (■. 2H, -Ob-Si-). FT— I R 
(NaCl): 2974 c.-' (C-H). 2930 (C-H). 1521 (NO2). 1 
328 (NO2). 1276 (C-O-O. 50 
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[0046] [£jSW4] 

4. 5-y7h^y-2-zho\yy^7yl'3-;l^) 



3 0 0ml^X77X3tC % TVtV 4, 5-^h* 
i/-2--hn<yXTJUr\zF2. 48g (11.7 
mmol ) . **/-/P15 0ml£ira;tgjS3i*rt:. 
ZtltZ. *jS±TNaBH4 1. 37g (36. 2mmo 

1 ) z^LT^mtfz®. m&?2. 5mmttz. 
mm. *7 5m 1 itat. mmm&mz?30timi 

50m 1 *fytnmxmii>Lm\*>&Lti mm . 

K?S9agt. Hfel£ B B B 2. 32g(10. 9mmol)?r 
JRft2. 3 2g.JR*9 3%. MC^-fr 

>:Wm^^=2 : 1 ) 0. 7. 

'HNMR (9 0mz. CDCI3/WB) : £7.7 (s, 1H, Ar). 
7.2 (s, 1H, Ar). 4.90 (s, 2H, Ar-Ob-0-). 4.0 (s, 
3H, Ar-OOb), 3.96 (s, 3H, Ar-OOb). 2.4-2.6 (■. 1 

H. OH). FT— I R (KBr): 3497 (OH) cm"' 1515 (N 

02) cr*. 

[0047] 4-^yfVBl- (4. 5-y^h^ry 
-2--hP7x-jP) *+>W>£$L 
10 0mltX77X3fc. WSC-HC1 3. 06 
g (16. OmmolK K:MTHF2 0m 1 £A 
*U jTFo-hfc:4, 5-v^h^fv-2-^hD^y 
v;Wr;k3-;l^2. 1 3g (9. 99mmo 1 ) . 4- 
'O'-fVltl. 2 2g (12. 2m mo 1 ) _ DMAP 

I. 50g (12. 3 mmol ) % K94THF1 Om 

1 znat. mmwmr. **§±-cj8tu -vm&t 

W&Lt:. Z-tOZ. *50ml, 2M HC 1 6m 1 £ 
Ail. 3 0#g8SfLfc. ^oo*^ATH«aiL. Wffi 
Lt. -r<Oft.*25mU 5%gmt*mi-h>JVJ±*. 
mei20m 1 £A*U 3 0#gfi!#f Lfc. SBx^T 

fc. «aSL. 3tfei£ B B a 2. 80g (9. 48mmo 
1) fljat2. 80g. JR$9 5%. Rftf (7a 

n*7l/A) 0.6. 

'HNMR (4 0 0fflz. GCh/TMS) : 57.72 (s, 1H. A 
r), 6.99 (s, 1H. Ar). 5.81-5.88 (■, 1H, -CH=Clb). 
5.52 (s, 2H. Ar-qfc-O-), 5.01-5.10 (■. 2H,-CH=C 
H2), 3.98 (s, 3H, Ar-0q|3),3.% (s. 3H. Ar-OOb), 
2.42-2.55 d. 4H. -CH2-CH2-). 
[0048] 5-(h'J^h#yy'J;H -*<>9yM 
l-(4. 5-y7h^y-2--hQ7a-^)^ 

2 0ml l-xyyXatmgM&L. 4-^^xVSl 
-(4. 5-v^r-4f>'-2--h07x-;k) 

2. 0g(6. 7mmol) % h'J^ h^^y> 
5. 54g(45. 3mmol) V M Hn^^f 
^Dor^f-^-h (IV) T^mi (H 2 Pta 6 • 6H 
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2O) ^mmat. 3 7TrC3(MHSJfJ¥U *<rm.\ 
Kti y A£J8wc ^ y # y;i/* ? a 7 0-7 h ^ 7 -t - 

/P: TY7*Y*i'i'y>=200 : 1 00 : 3({fc8[ 
it)£fflV\ i«fc£0. 93g (2. 23mmo 1 ) 
Wz. IRSO. 9 3g. JR*3 3%. Rf«(±S§aj 
«) 0. 2. 

1 HNMR (400MHz, CDCb/TMS): 57.72 (s, 1H, Ar), 
7.00 (s, 1H. Ar).5.51 (s, 2H, Ar-CH:-0-). 3.99 
(s. 3H, Ar-OOfe), 3.96 (s, 3H, Ar-OQfe). 3.57 (s. 
9H. Si-(0qb)3), 2.41-2.45 (t, 2H, J=15Hz, -CO-Qfa 
-). 1.69-1.76d, 2H, -CO-Ofe-CH:-), 1.44-1.52 (■. 
2H, -CH2-CH2-CH:-), 0.64-0.68 (i, 2H, -CH:-Si-). 
FT— I R (NaCl): 1523 (N(h). 1278 (NO:). 1740 ci 
-> (C=0) 

[0049] [£*0|5] 
l - ( 2--hP7j-;k) x^y-^co^-fe 
5 0 0 m 1 tX7 7X3ic 2 -— h DT-fe h 7 x y > 1 
5. Og (9 1. O—ol) . y?y-/k2 5 0ml £A 

0. 4g (274-ol) ^L-rojDifc. -BOi** 

?on*M ( 2 O Om 1 X 5 ) Tttffi U 

xy^-^-TKSBL. «£Sgg(9 0X:/0. 5- 
Hg) iZi*)M^mmi3. 9g(83. 2-*>l)£ 
flfc. JR*9 1%. 

1 HNMR (90 MHz, CDCb/TMS): 57.3-7.9 (■, 4H, A 
r), 5.4 (■, 1H, *+V), 2.4(d, 1H, tKo*y;k), 

1.6 (d, 3H, IR (NaCl): 3375c«-i (0 

H). 1524 (NO:), 1349 (NO:). 

[00501 4-^y^yB 1- (2--hQ7i- 
/P) X^-;N?tet& 

mmmLt:l0 0mii-xy7Z.znzi- (2--b 
P7x-^)x^y-;H 1. 8g (70. 4mol) . 
4-^yf->K7. 74g (77. 3raol) . DMAP 
9. 4 0g (76. 9«»1) . i£*THF10ml £A 
ft. -I*t£WSC HC114. 8g(76. 9mo 

i ) . h*thf i oom i em&m&izgmsMT. 
*m>-emrtt:. mm9-a~?Y7=>y <tlc> 

^-JO—^-TiftBU *100ml fc2NigjK2 0m 
lfcAftSWU ^-ty (20 0ml X5) TttaS 
U ^*1fyffi£xA;l^-?--c*S8L*:. 
100ml. 5%£K*3t^HJ'7A10 0ml£AiX 
StffU BHgx^K200mlx3) TttiiiU SKI 
xf-zPffl^iE^Kire^^^ATfaSLfc. £*l£x 
^-ja—?-TiR*U iii^ (-5 0X:) L%#e>M 
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£S8!i£2f$f3fTt\ Hfec0jft«at«cl6. 4g (6 
5. 9-»l) C*94%. 
'HNMR (90 MHz, CDCb/TMS): 57.3-8.0 («,4H, A 
r), 6.3 (q, 1H. yf-V). 5.7-5.9 (■. 1H, 
4.9-5.1 (dd, 2H, ^f>y). 2.4(s, 4H, 
1.6 (d, 3H, *f7l/). I R (NaCl): 1737 cr' (C= 

0) , 1527 (NO:), 1351 (ND:). EA (?££##) : C 
i6H:5Ni07tC*tfSai&tt C 62.24. H6.07, N 5.62; 
mm C 62.60. H6.15. N 5.42. 

10 [0051 1 lO-fry^r-fc^R 1- (2--hP7 
x-/U) n+iUryk&L 

g^l&Utl 00m X-f-XyyXzxHzl 0-*»t^ 
>e^O7-fK10. Og (4 9. 4ool) . *t*TH 
F20m 1 £A*U ZiUZl- (2--hn7i_;H 
X?y-/W8. 01 g (47. 9-ol) „ DMAP 6. 
05g(4 9. 5mol) „ *S*THF40m l<r>&&g 

mmm^^T. m^x-mvLt:. m*-cims. 

l^f^fffLTLCTl - (2--h07i- 

20 fc„ ;ft£xvvKl/-?-TiBliU *90mli:2N 
JSS1 Om 1 ^AftSBfU *s.*V> ( 1 0 Om 1 X 
3) TttltilU ^^yftfcxKtf^-^-TiBBL 
fc. £*lfc*50ml. 5%^8*«^hU'>A5 0m 
l£A*l«#U (100ml X3) TtttiJL 

--csaBU (~5ox:) t^^^9as^2 

«faTTVK 3lfe<0}lM)E«*15. 5g(46. 5«ol) 
it^fc. JK*9 7%. 

'HNMR (90 MHz, CDCb/TMS): 57.3-8.0 (■, 4H. A 
30 r), 6.3 (q, 1H, ^f-y), 5.6-6.0 (■, 1H, 

4.9-5.1 (dd, 2H, *+VV), 2.3 (t, 2H, ^fl/^), 
2.0 (■, 2H, 1.6 (d, 3H, ^f-7W), 1.6 

(i.2H, 1.4 (■, 2H. *+Vy), 1.3 (s, 8 

H, J*i-]yy). IR (NaCl): 1739 c^ 1 (C=0). 1528 
(Wh), 1351 (NO:). 

[00 521 5- (^PP^fA'y^) ^.y^yg 
1- (2--l-P7x-.nO Xf-;U7)^ 
g^^L)t 10ml tX77X3t4-^yf>il 
-(2--ha7i-;P)xf^2. 03g (8. 14 
40 »1) kfua&jt+tesjyi. 24g(13. In 

01) tfeJ^*<OH:PtCl6 • 6mOSrAil. ^^cTFT2 

156-17010/0. 25nHg. )Rft2. 22g 
(6. 46-ol) .JR=£79%. 

'HNMR (90 MHz, CDCb/TMS): 57.4-8.0 (B.4H, A 
r). 6.3 (q, 1H, *+V), 2.3(t. 2fl. M-VV), 1.6 
(d. 3H, yf-/!-). 1.2-1.5 (■. 4H. >fl/y), 0.9 
(t, 2H, y^-l^y). 0.4 (s. 6H, y^l/). IR (Na 
CI): 1738 ar l (C=0), 1528 (NO:), 1350 (NO:). E 
50 A : Ci 5 H::Ni04fc:*tf SS^tl C 52.39, H 6.45, N 
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4.07: mm C 52.09. H 6.43, N 3.94. 
[00 531 5- (h'j;PQy'JA>) ^>9>16L 1 

- (2--hQ7x-;P) xf-;H7)£jfe 
g^g&Lfc 10ml ^-X77X3{C4 -^>T>&1 

- (2-^hP7i-;P) x^-;l/2. 6 08 (10. 4 
»1) th'J?nn-/7yi. 71 g (12. 6w>l) 
fctBHWHsPtCh OfeO^Ail. ^^VcSTTl^fa 
«#L*. *cr>&. &Em8£&y®mLt:. *£14 
0~1 65XV0. JR*3. 4 1 g (8. 27 
■ol) .«¥7 9%. 

1 HNMR (90 fflz, CDCh/TMS): 57.4-8.0 (■. 4H, A 
r), 6.3 (q. 1H. 2.4(t. 2fl, *+VV), 1.6 

(d. 3H, *^r)V), 1.5-1.8 (■, 4H, >XtM, 1.4 
(t, 2H. IR (NaCl): 1738 ci 1 (C=0). 

1528 (Nlh). 1351 (NOj). EA : CiaHisNiCHttt 
-tSSIfett C 40.59, H 4.19. N 3.64; C 40.1 

7. H 4.01, N 3.49. 
r 0 0 5 4 1 4 -'OTyM? Q U 
lOOmlt^^a^ 4-'<yr>'K3. 7 6g 
(37. 6mol) . &!tf-*-)VA. 00ml (55. 
6nol) £AiU S^8ST-C3. 5ISISISU:. 35 
®(b. P . H8X:)fcJ:')»i!U*lfe^8tft3. 4 2 
g (28. 9nol) IR$7 7%. 

1 HNMR (90 MHz, CDCh/TMS): 55.6-6.0 (■, 1H, 

5.1 (dd, 2H,pt^y). 3.0 (t, 2H. ^tH*- 
V), 2.5 (q. 2H, *7^». 
[00 5 5] 1- (2--hP7x- 

X*;Kfr£ft (iftft^P'J Kfefe) 
^^L/il0 0ml^X77Xnt:l- (2--h 
07x^) I^y-A-3. 30g(19. 7mo1). 
i^cTHF 10m l , DMAP2. 47 g (2 0. 2m 
ol) £A*lfc. £*tfC4-'0'7 t >*?oy K2. 0 3 
g ( 2 0. 3mo1 ) „ **THF 1 5m 1 
TLfc. nm?w?hy77<- (TLC ) -CRJSSril 
gL£#£>SfiT7BiaS#Ui. Ztl*XJ<XU-? 

-•e*«u *ioomi£jn;t3 07>i3Ji#u »s 

X^P ( 1 0 Om 1 X 50) TWiiSU BHfcc^;MB£ 
x^ir^-?--CiBIBU;. 5%MSbk*^-hU'>Al 

oom irmt. m*8aRv^^ATsag?^ 

Xf-;P=6 : 1) -CflKL3tfygfc3. 14g(12. 
6mol) Rf = 0. 45. «*64%. 

1 HNMR (90 MHz, CDCls/TMS): 57.3-8.0 (■, 4H, A 
r), 6.3 (q, 1H, *f-y), 5.7-5.8 (■. 1H. 

5.0 (dd, 2H, *+Vy), 2.4-2.6 (■, W.X+Uy), 

1.6 (d. 3H, *^rM. 

[0056] [£l&M6~\ 
TU;i^ 2--ho^.yy;^x-^uy)^ 
g^g&U^X77X3+-e6 0%*»<fc*-h 'J -7 A 

(50. Onol ) £iS*'v*^y-Cafr Lift»"Srffi 0 Its 
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U S^>t:ry^r/P3-;i,tSj|fL<:2--ho'<y 
i^'/pyo 5 K (3 2. 4-ol ) WSJS^jST L. SfflT' 
-IftfiffLfc. T , J^T7U3-/Hi^i-C18 6 0m)l 
ffl^fc. xv<tfu-?-Ti8*U 2fi5g<OiSSre«fcfr 

^ffofc. 85/57 2XV0. 2mHg. JRM2 1 . 2oo 
U JR*6 6%. 
10 1 HNMR (400 MHz, CDCb/TKS): 57.4-8.1 (■, 4H, 
Ar), 5.9-6.0 (■, lH.jrt^-y). 5.2-5.4 (dd, 2H, 
U», 4.9 (s, 2H, H^f-Vy), 4.1 (d, 2H.*?-U 
y). IR (NaCl): 1526 m 1 (NO2), 1344 (MO:). 
EA : CioHii^OatrjtH-Saift* C 62.17. H 5.74, 
N 7.25; C 61.63. H 5.63. N 7.27. 

[0 0 5 7] 5-^t^-/U 2--bn^^l- 

5-^-^y-l-^-JU ( 1 3 8»ol) . 2--ho 
^7"n5F (5. Omol) . 60%**fl:-M^U 
20 (7 . 7wmol) immb. T > JtU2--hnKy^ 
^x-x;P^«i:lia<0*ftT. 5-^*^2- 
-ho^y^x-r/l'Sr^LJt. SriK mfcTtV 

77 4- : B^X^W= 1 0 : 1 ) fciSfil 

Rf«0. 4 6. )R*3. 2«»U JR*6 

4%. 

'HNMR (400 MHz. CDCh/TMS) : 57.4-8.1 (■. 4H, 
Ar), 5.8-5.9 (■. ltt.^y). 5.0-5.1 (dd. 2H. * + 
Uy). 4.9 (s. 2H. ^fl/V), 3.6 (t, 2H,*f-P 
30 y). 2.1 (■, 2H, x+uy), 1.7 (■. 2H. ^fvy), 
1.5 (■, 2H, M-Vy). IR (NaCl): 1526 cr' 
(NO2), 1344 (NO2), 1112 (COO. 
[0 0 5 8] 9-T-b— /W 2-— hP'O'^JfcX— f 

9 -r-fey- 1 ( 8 6 1 »ol K 2-^hD\ 

^sferTDSK (32. 4mol) . 6 0%*S(b^h»J 
•7A (50. OmoI) TU/I^2-^hO'<.y 
i^x-x;PcO£j£fc 9-7 r -fe-;l'2- 

40 3-^*«ES*fc: J: 0BX 0 ^§ v- y * ?>V9 ovh/ 

77^- (^-9-y : g^Xf-^=8 : 2 ) tCiS^g 
£fr?fc. Rf«0. 4 2.IRM11. 2-ol. JR*3 
4%. 

'HNMR (90 MHz, CDCh/TMS): 57.4-8.1 (■, 4H, A 
r), 5.7-5.9 (■, lH.^f-V), 5.0-5.1 (dd, 2H, ^f- 
l>y). 4.9 (s, 2H, Jt^-lsy), 3.6 (t. 2H.^f-P 
y). 1.5-2.1 (■, 14H, ^vy). 
[00 59] 2--hQ7tb7x/yg)bK7 > /^ 



50 J.W. Walker<i><OiratI«-5T^fi£t7t. 2 0 0ml 7" 
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xy7Xzii£2--haT±hyx.S>5. 0g(30 
— »l) . tK^*y-7lcf»ft3. 4g (69-ol) . * 
ftg2. Oml (3 5»lh I?y-/l/6 0ml^ 
*U 3^^SL^r. x/-fcK^-?--Ci8J8U *3 0 
m i S-Jn*.*:®. ;dq**a ( 3 0m 1 X4 ) TiftiB 
* (30ml x3) -CffifrU:. ?nn*Mffl?: 

SSJBU «E@£®CJ:9Stfe^92-xhuT-br-7 
i/y<9hr-'7Vy4. 3g (24»1) 5r#7t. JR* 
78%. 

1 HNMR (400 MHz, CDCb/TMS) : 57.3-8.2 (■, 4H, 
Ar), 5.4»tf4.8 (3.3:1, br, 2H, T5», 2.2RX/2. 
1 (3.3:1, s, 3H, . I R (NaCl): 1525 cr' 

(Mfe), 1349 (NO2). 

[00601 1- (2--ho7x-y^) irr/xfy 

J.W. Walker&<0;trffite:fi!oT£j£L*:. lOOmlt 

0. 73g (3. 7oo*il-A4 0nil^ 

ft*. Y77hft?ZM{£?>#>2. 2g(24-o 
1) £VtfU SfiTl Stiffimtti. ^SLriKk-e 
y#y£JRDS?^fc». 0. lM^iNc^-hU'^Al 
OOmltm. *l*SK^*^AT9aifC. 
0. 0 8M^ao*^AgfSi:LTl- (2-^hn7 
i-*)y'7y^^y»40ml (3. 1»1)£H 
fc. iftgtt, KJS#10 0%jt?rLT^&fc<K5£LTfh 

[00611 5-^vfr-fe-;P 1- (2--hQ7x- 

0 0ml tX75X3t 5-M*y- 1 - 
3f-^4. OOg (40. O-ol) fc7 0%jSS*K£ 
flft*tt ( 1 OiB) toxJmLIZ. l-(2-xho7x 
->U) ~srf*9V (30. 3-ol)<00. 2M70D 
*^A*8i8l 5 0m 1 £jSTU ^aT-H!*ffi?Lfc. 

1» : BH§x^;l,=8 : 1 ) fcj: 9»gU JMSL 
T 5 - "v*-fex/P l-(2--hD7i^;H xf-;px 
KS3. 5 1 g ( 14. l-ol) . JR* 

4 7%. 

1 HNMR (90 MHz, CDCI3/TMS): 57.6-7.9 (■, 4H, A 
r). 5.6-5.8 (i. lH.jrf^-y), 4.9 (dd, 2H, A^f-V 
» . 4.9 (q, 1H, 3.3 (t, 2H, 

2.0 (q, 2H, 1.5 (d, 3H, *+>V), 1.2-1. 

7 (., 4H, jt+uy). 

[00621 2--YX3Ky^)V 3- (h'Jynoy 

ggJg&Lfc 10ml tX7 ^xatcr 'J;P2 -- ho 
tys/jut-?* (8. 9-ol) £A*u Mi7oay 
5V(9. 8»1 ) . ft^*OH2Pta6 - ofoOSrAft 
fc. mm^T. SST-l 5~3 04HaifB?U *co& 
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SO-lOO^TfllgMItfU:. «EM£fr»r^lgb 
£. »£1 0 81C/0. 15«Hg. «14. 3»oU tt 
*4 9%. 

'HNMR (400 MHz, CDCls/TMS): 57.4-8.1 (■, 4H, 
Ar), 4.9 (s, 2H, 3.6 (t, 2H, t^VV) 

, 2.0 (■, 2H, , 1.6 (t, 2H, *1rVV). 

IR (NaCl): 1527 cr 1 (NO2), 1343 (Mh). E 
A : CioHiiNiOsSiiClifcrjtf-tSaf&tt C 36.55, H 3.6 
8, N 4.26; Hffltt C 36.15. H 3.81. N 3.84. 
10 [00631 2-xho^.yyVu 6- (h'J7ony 
^y;l/X-T-/l^-ti£ 
5 -*^HrXJk2-x h n^y^H-f^ (5.9m 
ol) th'J^nny^y (7. 1»I) SrfiEfflLT. 2 
-xhn<y^3- ( HJ^ooyjyi/) Tutrix 
-7VK*>£j£fc afito^fffiici: 0 2 -- h uKy -J)V 6 
- (h'J^Da>-y;P) ^s^x-T^fc^fcLfc. 
»£14 5~1 5 0*C/0. 2wHg. JR43. 6mo1. 
«U£6 5%. 

'HNMR (400 fflz. CDCI3/TMS): 57.4-8.1 (■. 4H, 
20 Ar), 4.9 (s, 2H, jrff-^y). 3.6 (t, 2H, ^f-1^ 
V), 1.4-1.7 (■, 10H, ^fl/y). IR (NaCl): 15 
26 cr' (NO2), 1344 (N0j). EA: CisHisNi OsShC 
hti^-Sa^C 42.12, H 5.65, N 3.75; Hflfi C 
42.82, H 5.65, N 3.75. 

[00 641 2-—Yu^yXT)Vf^Yff)y=.YyY> 

J.W.Walker, G.P.Reid. J.A.McCray and D.R.Trentha«. 
J. A«. Chea. Soc.,110, 7170 (1988) iZ®£Ztltt 
ft. &Xf J.F.Wooton and D.R.Trenthai, "Photocheai 
30 cal Probes in Biochemistry", ed. P.E.Nielsen, Kluw 
er Academic Publishers, p. 277 (1989)t38S£i7Jt3T 
ffi£##Kl/C$j£Lfc. 3 0 0mltX77^3t2 
-zho\yX7^fhKl 2. lg(80. lno 
1) . b Yv~J>-mmSm 1(15 6»ol) . X? 
y-/H 6 0ml ZXtl3m3MfcLtl. X^UU-? 
-TS»U *100ml £imxfc&. ?nn*&l<-A 
(100.1x4) TttaiU ^oo*;UAffl^*s*8S8g 
v^S^ATSasS xKtfW-*--Ci8« 

40 2 hoK^XT^h Kwh 1 0 . 5g 

(63. 6-0I) JR*7 9%. 

'HNMR (90 MHz. CDCh/TMS) : 58.3 (s, 1H, ^f- 
», 7.4-8-K., 4H, Ar), 5.9 (br, 2H. T$y). 
[00651 (2--hD7i-;k)y7/^j'^ 
£ 

J.W.Walker, G.P.Reid. J.A.McCray and D.R.Trenthaa, 
J. Ai. Che«. Soc.,110. 7170 (1988) £.%mZtltt 
ffi^##(cLT^-j£Ufc. 5 0 0mltX75X3fc2 
-xbD^yXTA^rt KObH7Vy7. OOg (4 
50 2. 4mol) . il#&(LX7H/y?:2 0 5m 1 
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Jt. Yy7VPrezmc?y*)>*27 . 8g (281 
mo\) £Aiu Sfi-ClOttiaitfU:. r5iL^Hfc 
vytfyfcl&^fcgL o. l MUSK***- h 20 
Om 1 TrjtfrU *7&®SC??*i'<7J*XW*LXO. 
2MS4b*^>1g?&i:LT (2--hD7x^) v 

7V**v»20 5mi (4 2. 4»i)£#*:. as 

[00661 (2--hQ7x-;k) VT/tfyZm 
VVfc 5 -^-tr-/P2-- h o^yy;n-f;W^fe 
iWCl 0 0 0 m 1 tX7 7X3fc5 -M-bV- 1 
(55. 5-ol ) 1 7 0%S£$8£tt£tt 

(18aS) jDxStfLfc. (2-^ho7i-;K^7 
W?y(4 2. 4«»1)?>0. 1—0. 2M?nn* 

^-^yffl^is^ear^^^^ATfess^^. xk 

7*- : BKx^=8 : 1 ) fcJ: DISSS 

—TfrZftt:. RtO. 4 2.K415. 3mmol. 
JR$3 6%. 

1 HNMR (400 MHz, CDCh/TMS): #7.4-8.1 (■. 4H, 
Ar), 5.8-5.9 (■, V&.X+V), 5.0 (dd, 2H, 
», 4.9 (s. 2H, ^f-P-». 3.6 (t, 2H, *+VV), 
2.1 (■. 2H. ^U^). 1.7 (■, 2H, .X^y), 1.5 
(i. 2H, ^fl/y). IR (NaCl): 1526 ch 1 (N 
Oj), 1344 (NOa). 1112 (CDC). EA : C13H17N1 OsC 
tti-&Wkm C 66.36. H 7.28. N 5.95; H*M C 66. 
16. H 7.35. N 5.78. 

[00 67 J (2--hP7x-^) zSTYX?>*m 
ixfcg-x-fe-fl^ 2--hPWy;l/X-f^tft 
9-7^-1-^(24. 6— olK 7 0%j9S 
SSS2SL (2--h07i-^) i?TY*?> ( 1 
2. 5»ol)£&J8U (2-^h07i-^) i-'TV 
*9V £JB<-xfc 5 -A.Jf-fe-.rt, 2--h tKy^x- 

7h/57^- (Mr^ry : ff&X?-/W=8 : 2) fc«k 
98SSU J^«LT9-T-fc-^2-^r-o'<.yy' 
/PX-x/l'fc^tftL*:. RfO. 4 2. JR*1. 8mm 

0 1 „ JRspl5%. 

1 HNMR (400 MHz. CDCh/TMS): 57.4-8.1 (■. 4H. 
Ar), 5.7-5.9 (■. lH.^y), 4.9-5.0 (dd, 2H. 
VV), 4.9 (s, 2H, ^f-W-y), 3.6 (t, 2H.*f-l' 
», 2.0-2.1 d, 2H. ^fl/y), 1.6-1.7 (■. 2H. * 
f-l^y). 1.3-1.4 (i. 10H, *+l>y). I R (NaC 
1): 1527 ci 1 (NCte). 1343 (Ntfe). EA : C17H25N1 
OslZftt&mm C 70.07. H 8.65, N 4.81: H»fi 
C 69.02, H8.58, N 4.57. 

[0068] ismmii 
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y7^y7-u yya (-g^(2) ) cor;^ >mm 



70 (A#5«Hl^aS) (2. Og) . CST-15 

(%w&mmm) (2. og) . i^vn^yy 

6- ( MM h^yi/'J/H 'v^/l/X—fA' ( 0. 
3 5 g K <y-t£y (20ml) &7 Ot;T-B5fS&l6» 
L£. <y-fc*y»«i8L PSF2 80 3 (SS^USI 
10 ttg) (5. Og) . PSF2807 (fffflS^t 
18) (3. Og) . *>f/P7>-613 (0. lg) . 

MEK (16 0ml) ZMl. SS^f Ut. 

H#BN6«MT9^*fc. S#fc»;«EE*i87y7* 

(500W) £flHrV£\ 365nm. lOOmW/cm 

**>#H*T#5~10ttf^#JtLfc. r;i^ 

vmmizxmmL. xim<m&znti. 
[0069] ztitzx*). m&>£o&m&mz& 

20 Btiixzt:. mmmh&ti'. z&mmmi 
m^-mmsftzmjtLLx\,^zbif>L>n\,*m 

[0070] UEJB2~3] 

4. 5- ; J^h^-2-~YuKy i J)Ve- (hV* 

6- ( MM h^yy'J;!/) A^A,x--^-;P£lflVXfc 

#^><TJt4, 5-iS*h*i/-2--\~U'<.> i JtV6- 
( h Uj* r^vv'JH') A^x/l/X-x^i^y-tf 
30 yjgjfcfc:. y'Jny^x^&AU ^#BB^FCS 

fc(i9m)ju&Mxtmm(3otim) vx.m. 

i oaia@3*a»u m&s^mr ( 5 0 ow) 
St lt^m w vfxtfyxy < ivf-zm. txtxsm 
L^s^b vu*zs)vmi$mit:. wmm (mm 

J IS R3 257 : 99tS^. -eil-f^UO^x^ 

40 tffrt^t:. mmvmsttmfitcom&zmi^ 

■f. 2--huKyi;jV3- (M)^h#^xU;P) ^ 
df^x-x^Sfflv\ B«fc:LT^y3>'»7x-'voa 
2at£8£fTat, 3EgKO»T*-C2 05m 

[0071] [i5ffl^4~5] 
5- (h'J^h^yy'J;P) ^y»ylll- (4. 5- 
^h4r^-2--bD7x-^) ^t^-ypfc 5— ( M> 
* h^yy'J^) ^y?>jg 1- (2--hP7i- 
/P) X^U^m^yU3y>x^N<^S^ai 
50 #kfUt5- (hU^Ch^s/UA') -^y^>«l- 
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(4, 5-i?*Y*>'-2-~YU7*-)V) *+)W) 

*>uati omm^mmt. mmi±*mi (500 
(®mmm±mcA-A) mma mm 

jBfcKJIS R3257 : 9 9(Clr?#. Ztl^tl 

mstimfttcDm&imtz^. 5- (hv*b* 

s^y/iO ^y?>M 1- (2--bo7x-;P) xf- 
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[01] 4. 5-iSX bn^y^6- 
( h'J* h^s^y/M ^^;Px-x;Wcov^T. IS 

[02] 5- (h'J^h^^y^) -^y^VKl- 
20 (4. 5-y^Ky-2--hD7x^) ^f;W: 
OUT, !SStt^fc^»ft<7)^^^ 



[01] 



[02] 



? och, 

(CHjO)j-Si- CCHi)4-C-O-CH t -^-0CHs 




H3CO 

HjC0-Q-CHi-O-(CHi)«-Si (OCH3}] 




10 20 3D 40 SO 60 

I »> 



F?-A(##) 41049 VN01 VP01 VQ02 VQ12 VQ20 
VQ26 VR21 VR22 VR23 VR31 
VR32 VR33 VR41 VR42 VR43 
VS02 VS25 VS48 VU20 VU22 
4J100 AB02Q AB07P BA03P BA75H 
CAM CA31 DA39 HA51 HC78 
HD08 HE14 HE22 JA38 



